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(54) Tide: USE OF GRISEOFULVTN FOR INHffimNG THE GROWTH OF CANCERS 
(57) Abstract 

A phannaceutical compoiition for the treatment of canccn w tumors in manunais is disclosed which comprises griseoftjivin A ' 
chemoiherapcuuc agem can be used in conjunction with griieoftjlvin as can pocentiaion. Griscoftilvin can also be used to treat viral I 
infections, either alone, in conjunction widj other viiii agents or with a potentiator i 
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Use of griseofulvin for inhibiting the 
grotrth of cancers 

Tliii iaveaUon is » phannaceutical «mp«iuon Uat i, useftd for the waimem of caacen 

gns«fUvut be ««d«eon*«ation*ith other choDiXhenpeaticag^^ 
BACKGHnm n OP TWB fWVwynON 

CaiHxri. including leukenua.«u« leading eauK of de«h in aniiiub TTie 
exaa cause of leukenua 1, not known, bm link, benveen ,«ain acti^^^ 

expo«« tt, cyanogen, and the inddenee of certain type, of leukenua «K1 .un«n to 
tqr a number of researchers. 

Many types of chemotherapeutic ageno have been shown u) be effective agiinst ca^ 
tumon and leukemia. b«i«aU„p„ofca«randt«morceU,«pondtothese agents 
Unlbnanaiely.mmv Of these agent, .to desu^oon^ cells. The eac, mechanic, for the 
action of these chemotherapeutic afeau are not always kaowiL 

Despite advances in the fieM of cancer and leukemia traiaents the leading iherap 
date are ndiationurf chemotherapy «rf bone mam»wtr«apUntt Cheaotheapeatie approaches 
are said to fighi cancen thai are particularly aggwBve. Such cytocidal or cytonaxic agenu work 
best on cancCT with large growth «woai.e.. ones whose cells are iipidlydN^ To date. 
hoim»e«. ia puticalar estrogen. iw)festtione and lesa^^ 
a vaitoy of micnbes. alkyUting agents, and antinnetaboUtea fi«n the bu^ 
20 toooGoiofistt. MeiUycyttmic agents that have ^ledftatylbr leukemic eancff 

whih ao» afflwiBi normal cells wwJd be eaiemely desiiible. Unfinmately. none have been 

fcoBd and instead agem, which target espKially lapidly dividing oeto 
have beta osed. 

<>Mly, the development of maiejiaU that would target cancer or leukemia cells due to 
some unique specificity fbr them would be a bmkihwugk Aiteraativtly. materiala that were 
cytotoxic to leukemia or cancer cells whih exsning miM eto 00 oomal celta would be 
*ia«e. Therefcie. it is aa object of this invemioB to provide a phainaceotieal composition that 
is effeoive in tieatiBg leukemia with mild or no eflbes on normal Mood oeUs 

More spedfieally, it is an otgea of this inventicn to provi^ a «?mpi^Titifln comprising a 
phaimaceuticai carrier and a gtiseofkihrin as defined herein akng with a method fcr treating 
cancer, leukemia and tumors. 



13 



2S 



30 



wo 97/05870 



PCT/US96/I247S 



-2- 



TUc use of griscoluJvin in combinauon with other chemothempeuuc agents wluch . 
effccuvc m destroying the tumor « a novel method of treatment GnsecftUvin can also be used 
treat viral infections in the presence of a potentiator. 
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SUMMARY n r THE INVFWTinM 
A Pharmaceutical composition for treatment of mammals, and in parucular. ^ 
blooded ammals and humans, which art affected by leukemia comprising a pharmaceutical 
and an effective amount of griseofiilvin. Griseofulvin has the formula: 



cauier 



CH3O 




TT« eomposiUan, can be u«d to inlutit a« g„„^ of leukemia, m^^ 
ceil, h„a»« or «,in-l, by adnuai^iion Of eitoht a^ 
Really or p.«n««lly. or inwveoo-sly. Tl«« eon^osiDon. do no. significamly affea heaiU.y 

PotenUauw can .to be ««d in «n*inaiion wiUi 

15 agents. 

PBTAILtn BF^^ff^n^ THE mVTK^ tf^ 
A. OCnNmONS: 

Am BM d hewn, the tem •eompiuini* means varkw components can be eonjoiMly 
^le»ed in the |*iri»«wtwl coniwitioa of this inv^ 
•MJilly of a«l •eowiaini or aie embodied in the term annprisini. 

As i«d herein, a ^hinniceutieally acceptable" eomponem is one that u aiitabte for tt« 
with hmn«« «rf/o, animal, wi.ho« undue «he« Side eflto («h a, ttxd^^^ 
aUerjie respoose) eommenstinie with a rasonable beneflt/ri4 latia 

A, MBd herein, the lenn -afc and efltaive amouni' lefa, to the quantity of a component 
wbieh is aa!d« to yield « desired therapeutic rero without 
« ttxicity. imaiioa. or alleriie respon*) cOTun«^ 

tised in the manner of this invention. TT>e specific 'safe and cflteive amoum' wiU, obviously, 
vaiy with ach teton as the panicular condition being treated, the physical condition of the 
P«iea. the type of mammal being treated, the dmaion of the treatment, the namre of concur 
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therapy (if any), and the spcciHc formulations employed and the sm^mre of the compounds or its 
denvatives. 

As used h«m a -phannaceutial addiiioo alts" is sait of the anu-leiJceaia compound 
w,th an organic or inorganic add Ttee poferred acid addiuon salts are chJorides. bromides, 
sulfites, nitmes. phosphates. sulTonwes. fo,m«es. tanrues. auJeates. malates. citrates, beazoates. 
salicylates, asoortates, and the like. 

AS used herein, a 'pharmaceutical carrier- is a phamaceuticaUy acceptable solvent, 
suspending age« or vehick for ddiveriag the anti^«tonua .gem to tte Tbc 

earner tnay be liq«d or soUd and U «kc.«l with the pl«urt m«u« of admi^ 
As used berem. -cancer- or -tatom,. „ ^ ^ ^ ^ „ 

mlignam <«i«« which anack nomal healthy blood ceUs or bone manow which produces blood 
cells which are found in manning 

As used herein, ^druse,• includes vinaes which cause diseases in wam blooded a^ 
including HIV, influenza, rhinovirttses, herpes and the like. 

As used herein, -griseofalvin- means 7^ntloro.2',4.6^,ifl«hoxy<Hnethylspin) 
R««»ft«n»-2K3H)JM2|«yclohe«aeJ0.4'Klk^ U i, an amibiocic »bsunce produced by 
ptHidUiam ffutoftihmm 

As used herein -poteuiaton' are maienals such as uipnlidine and its ds-isomer which 
are used in combination with griseofUlm P«ttmiaiors an suppress the immune system or 
enhance the eflectiveoesi of the drugs. 

A» used heiein 'chemodjerapeutic agents' includes DNA^tenetive Agents. Antime- 
•abolites. Tubuiia-Imeractive Agents. Hormonal ageau and others. a«h as Asparaginase or 
hydroxyurea. 

& GRISKOFULVIN 

GrisBolUlvia has the foUowinf annure: 
OCH3 



CH3O 



It is preputd acoording to the method described in U.S 3,069,32S isnied to Hockenhull 
(1962) and U.S. 3,06942S isned to Dorcy et aL (1962) 
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C CHEMOTHERAPEUTIC AGENTS 

-n^ ch«„oa«r,pc„uc agen« « genenlly „ DNA-bteracuvc Agents. 

Anun^aboUtes. TubuIi„-,„,ccUvc Agenu. Ho^oal ,gen« „ 

EachafU^g^apsofchcoKK^ 
aonaiyorcon^ ^ '•-»«^c age«« uso. in combination wiO. gri«^^^ 
^ude««nbe„ofallof.b«eg^ • di««ion of the cb«nca«„p«Uc agents 
and theu method of «lnunist«.io„. .« Don. « .L C««. a««.rt.,„^ 

P»«« 15-34. AppJ«on A Unge (Conneoiea. ,994) he«in incwponted by «^ 

DNA-Int^ctive Agent, include the alkylating agent,. e.g. CispUtin. Cyclophosphamide 
Altmantine; the DNA ,.™^^«kage agent. ,«h a. Bleomycin: the inte^lating 
u^u^ n inh^iton. e.^. D«inomyein and Doxon*idn): the no«inte«Uting 
u.po«ome«e n inhibiton ««h a. Etoposide «ul Tenip«de; and the DNA minor gn»ve binder 
Plcanydin. 

■n* alkylating agent, form covalem chemical adduct, with cellular DNA. RNA. and 
P«ein molecule, and with analler amino adds. glu,«hione and Similar Generally 
these alkyteing agea, With a micleophilic atom in a cdlular 

«Ae«ylpho,ph«e.«Uhydorlffoupin«ucl«c,cid,.p«ei^ ^ 

««h«a» and the «le of the. alkylating ag«u, in c«K^ then^ 
Typical alkylating agenu include: 

Nitrogen muaanli, «h a, Chlonmbudl, Cydcphosphamide. Isofiunidc, 
Mechlomhamine, Mdphalan, UracU mustard; 
Awdtne acb as Thioiept 
mcthinesulpbooate esten such as Busul^ 

oieas, such u Cannustine. Loi^^ 
Pta<ii»m conptes, luch as Cisplatin, Cai^ 

Worfducthe alkylator, «ich a. Mhonvdn, and Procarbazine. Dacarbazine and 
AJticiiinittt; 

DNA annd teakini a«ems include Bleomydn; 
DNA topoisomense n inhibitors inchide the IbUowing: 

Intcrolatofi, suchM Anawine, Dactinomydn. Daunonibida. Doxorubicin. 
T difubidn, and Mitoxamrenc; 

Qoaimeicilaton. such as Etoposide and Teniposide. 

The DNA flUDor froovt binder is Plicamycia. 

TTie aminetaboUtes interfere with the production of nudett 
two oujor mechanisms. Some of the dnigs inhibit production of the deoxyribonuclcoside 
triphosphates that are the immediate precursors for DNA symhesii. thus inhibiting DNA 
replicatioa Some of the compounds are sufficiently like purines or pyrimidines to be able to 
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substitute for them in ihe anabolic nudeoude pathways. These analogs can then be substituted 
into the DNA and RNA instead of their nonnai counterpans. The antimetabolites useful herein 
include: 

folate antagonists such as Methotrexate and trunetrexate 

pyrixnidine antagonist! such as FluorouraciJ, Fluorodeoxyuridine, C33717. Azacttidine. 
Cytarabine, and Floxuridine 

purine antagonists include Mercaptopurine, e-Thioguanine. Fludarabine, Pentostatin; 
sugar iDodified analogs include Cyctrabine, Rudaxabtoe; 
ribonucleotide reductase inhibiton include hydroxyurea. 

Tubulin Intenctivt agents aa by binding to specific sites on tubulin, a protein that 
polymerizes to form celluJarmicTOCubuies. Microtubules are critical cell structure units. When 
the interactive agents bind on the pn)tein. the ceU can not form micT^ Tubulin Interactive 
agents include Vmcristine and Vinblastine, both alkaloids and Paditaxel. 

Hormonal agents are also uscftiJ in the treatment Qfcancen and tumors. They are used in 
honnonaUy susceptible nimors and are usually derived from naniral sources. These include: 

estrogens, conjugated estrogens and Ethinyl Estradiol and DieihylstilbesieTol, 
Chlortrianisen and Idenestrol; 

progestins such as Hydraxyprogesterone caproate. Medroxyprogesterone, and Mcgcstrol; 
androgens such as testosterone, testosterone propionate; nuoxymesicrone. 
20 meihyltestosteronc; 

Adrenal corticosteroids are derived ih)m namral adrenal Cortisol or hydrocortisone. They 
are used beemiseQfthcir ami inflanmuuoty benefits as wdl as the abihtytf tsuio^c 
divisioos and 10 halt DNA synthesis. These compounds include. Prednisone. Dexamcthasooe. 
Melfaytpredmsolooe. andPrednisokme. 

T^a i mrin i hofmooc rdcMing honnooe afents or gonadocropio-releasing hormone 
are laed primarily the trcttment <rf prostate cancer. Thea include leuproUde acetate 
asd fOKidto acetate. They prevent the biosymhesis of steroids in the testei 
AatUfeORDoaal antigens include: 
a iuwi uogenic agents such as Tamosiftn, 
uuiandrofea agents ncfa as Flioamide ; ard 
aniiadrettal agents such as Mitoune and Aminoglutethimide. 
Hydroxyurea appears to aa primarily through inhibitioo of the enzyme ribonucleotide 
reductase. 

Asparaginase is an enzyme which converts asparagine to oonAinctional aspartic add and 
thus blocks protein synthesis in the tumor. 
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D. POTENTIATORS 

TTie -pottaiiaioR" can be any maiehal which improves or inciease (be efficacy of the 
phannaceuticai eomposiiion or aco ai an immunowppreaor. One such potentiator is iriprolidine 
and its cis-isomer which are used in combination with the chenwtherapeutie agents and the 
giueoflUvin. Iriprolidine is described in US 5.114.951 (1992). Another potentiator is 
piocodazole, lH.Beazimida2ole.2.propanoic acid; (K24>en2imida2ole) propionic acid; 2^2- 
cartoxyethyDbenzioidazole; propazoll. Procodazole is a non^c active immunoproteoive 
agem against viral and bacterial infections and can be used with the compositions claimed herein. 
It is effective with griseoftdvin alone in treating cancen. mmorx leukemia and vinl infections or 
combined with chemoihcrapeutic agents. 

Propionic add and its sails and esters can also be used in combination with the 
phannaceuticai compositions claimed hertia 

Anuoxidant vitamins such as vitamins A, C and E and beta-carotene can be added to 
these compositions. 

1^ £. DOSAG£ 

Any suitable dosage may be given in the method of the invention. The type of compound 
and the carrier and the amoum will vaiy widely depending on the species of the warm blooded 
animal or human, body weight, and the type of cancer or am»r or vinl infection being treated. 
Gawally a dosage ofbetween about I milligram (mg) per kilogram (kg)ofbody weight and about 
8000 mg per kg of body weight is suitable for either the ghseaftiMn or the chemotherapeutic 
agent Pitfaably from 13 mg to about 5000 mg/kg of body weight is us^ Generally, the dosage 
in man is tower than for smaU warm blooded mammals such as mice. A dosage unit may 
comprijc a singk compound or mixnjies therof with other compounds or 0^ 
"" ' ^ "' "^ The doafB unit can aljo comprise diloemi, e«eodera» cmicrs. hpoiome 
like. T^emtt nay be in solid or gel fern such Mpiilitabte.c^^ 
taa^ aatMe tot oial rectal* topical tmnvenous injection or paicateni administratioo or 
injectioo imo or aroond the bone marrow. The range and ratio of gri»oftilvin to 
<*fflwh«ipeutic agem will depend on the type of 
chemotherapeutig ag^t 

^ F. DOSACI DELIVERY FORMS 

The c hem oth era peutic agents, griseoftilvin and. optionally, the potentiaton are typically 
mixed with a pfaarmaccutically acceptable carrier. This carrier can be a solid or liquid and the 
type is generally chosen based on the type of administration being used The active agem can be 
c o a rtminirter ed in the form of a tablet or capsule. Uposome. as an agglomerated powder or in a 

35 liquid form. Examples of suitable solid carrien include lactose, sucrose, gelatin and agar. 
Capsule or tablett can be easily fonnulated and can be made easy to swallow or chew, other solid 
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fonns iDcJude granule, and bulk powders. Tablets may contain suitable binder,, lubncmts. 
dUucms. dismicgming agems. coloring agents, flavoring agents, flow-inducing agents, and 
mdiing agents. Examples of suitable Uquid dosage forms include solutions or suspensions in 
water. pharmaccuUcaUy acapcablc fius and oils, alcohols or other organic solvent! including 
W emulsions, synips or clixin suspensions, solutions and/or suspensions rtconstimted from 
non-cffcrvesc«nt granules and effervescent preparations reconstituted from effervescent granules. 
Such liquid dosage forms may contair^ for example, suitable solvents, prtservatives, emulsiiying 
agents, suspending agents, diluents, sweeteners, thickeners, and melting agents. Oral dosage 
forms optionally comain flavoranu and coloring agents. Parenteral and intravenous forms would 
also include minerals and other materiaU to make them compatible with the type of injection or 
delivery system chosen. 

Specific examples of pharmaceutical acceptable carriers and excipients that may be used 
to formulate oral dosage forms of the present invenUon are described in U,S. Pat No. 3.903.297 
to Robert, issued Sept. 2, 1975. Techniques and compositions for making dosage forms usefiil in 
the present invenUon are described in the follo^ng references: 7 Modem Ph^Lrm^^.Hr. chapters 
9 and 10 (Banker & Rhodes, Editors. 1979); Lieberman et al.. Pharmaceutic^ Dnca . Fnm,c. 
lafelfits (mi); and Ansel, Int firiWion to Pharmaceutical Fonn. 2nd Fdirinn (1976). 

C METHOD OF TREATMINT 

Tbe inethod of tieatmem can be any suitable method which is effective in the trc^ 
the particular cancer or mmor type being treated. Treatment may be oral, rectal, topical, 
parenteral or intravenous administration or by injection m^^ TTie method of 

applying aa effartive amount also varies depending on the leukemia, cancer, mmor or virus being 
treated. I» ^ believed that paiateral iieatmem by intravenous, subcutan^ 
•PPticttioo or the friseoftilvin, formulated with an appropriate carrier, additional cancer inhibiting 
ooopwod or oompounds or dilueiu to bcilitate application wiU be the prefened method of 
admuistcriiig the co mp ounds to warm blooded animals. 

I« additioo to the use of cfaemotberapeutic agents and pocemiaton, griseaftitvin can be 
conbined with ftmgiddei. beri)iddes or other antiviral agents. Preferred herbicides and 
ftmgiddei include carheodtzim. fluoconazole, benomyl glyphosate and propicodazole. 

Example 1 

In an acute HIV in vitro model, griseoftiMn inhibited viral replication by 98% at 
lOufTml with a therapeutic index of5.3. ATT. a known HIV drug, also inhibited viral replication 
by 9S% at l^g/ml with a therapeutic index of 12.500. The therapeutic index is the ratio of toxic 
dose d drug to efficacious dose of dnig 
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In an in vivo mouse study for leukemia (Pm) «i«nfi iv, i. . 
suMvaJ urr^ n.u.i gnseofidvin showed an increase in the 

sun^vaJ ame relauvt to a non treated control of 156% at 4000 mg/kg dose- 188% at 5000 .Wk. 
dose;and2U%at6000mg/kgdoie. tw/, at 5000 mg/kg 

5 

Example 3 

In an in vivo mouse snidy for melanoma m 16^ 
survival timi. ,.u.- . ^^'^ showed an increase in the 

192%, "^^^^^S^S^^w^ an incited surv^ 

10 

Hxafflple4 

GiwcolWmhasttheapeuticiiKteofl-2 fS«s.M-^ . or 1000-3200. 

•5 1.113-116097:).^^ <S«SchI«cheraal.^p^WMc„,*.o/c«,.2iNo. 

Example 5 

Solidtumontwjvedbypatiexusaiemiittdu^ 
niii^ 4- fc^^ . . ""0 ^ » 3 mm fragments and immediately 

pUced m McCoys Medium 5A plu, lOH heat inactivated -^oiateiy 

, r /• wai macuvated oewbon calf serum plus 1% 

pcnicUlia/stieptotnycia Within 4 houn. tw ^ua h 
JO sassort. forced through No. 100 aiintei «ed meilL thn«ah <to«onated with 

wiihM^^.-^. 2^ puge needles, and then washed 

im ten uacavitBd calf mm. Hm vuiHiirv «/ «ji 

vuwitjr of cell ttspensioos is dettimined on a 

woqffnawer with tiypM Woe. 
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^ lb, «ch d«. point The pta« « pto. i, . JT-C 

colons fo™«.i,,«,«,^p^^^^^^^^^^^^ 
«oa,x«ndc«be«i«»«4 TT«e po«tivt co«,ol pU«. « „«d u, <tee™« «^ 
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Orthosodiun. vanadate ai 200 ug/mi U lutd as <he posiuve codooI. If Uiere is <30% colonies ia 
the positive control when compared to the untreated control, the test is evaluated. 

At coneemmion of 0.3 and 3.0 n/ml in a single dose experiment ghseofiilvin was not 
efl-ectivt (0/1) against mmon in this test At conetntiation of 30.0 ttg/ml ia a continuous exposure 
experiment griseoiulvin was effective against colon, lung, non^i cell, and ovarian cancen . 
Over all 3 of 6 had j;30% suivival. 
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' AphannwwiealeompoaUonfortfeaimganceraadtumoncnmnH k 
^* A phannaoeuticaJ ( 



I csmpoation ^cordrng to Claim 1 conprian, . 



poteotuur. 



3. A phamactatial compoiitioii according to claim 1 ««i ? « ■ 

acceptable carrier and a afe and rfr^™ « » claun 1 and 2 compn^ng a phannaoutically 

. «fe and effccuve amoum of piseoAUvin and a chemoUu^ 

4. '^P'«™«««*«l composition according ,0 claim U or 3 whem.«iH k . 
from the g„«p co««in, Of DNAlteractive ^ 

A^e-^Hormon-a...,^,;^:::^ — 

>■ ^ '*'™«««ia»»nflwition according ,0 Claim 1 2 or 4 wb^ 
i. seleco, fton the comiain, of aLT^ 

Al«««mi«.Bleo«vJnr^^^ A,pwW«.e. Mroxj^ ciapbtin. Cyclophosphamide. 
^•"^ Btomycu. DaouKnn,^ 

6 ^P''*™»«°^«»V«i«ionaecordiagtoelaimI 2^ ^ 
«^ from a. group co^i^in, Of mL^^c. nlllT; ^T"^ 

Cy^-to. Floxmidine. MeZZT" CB3717. 



3. 4,5w6. 

-^'-.-r .luoa aooofdiaf to duu 1. 2, 3, 4, $, « 6. 

^^Aj^ do-ge compo™^ 
l*«»«««-ca.«xar-fto.,o^^^ 

"^'-^-o-iecompoddo.fc,.,^ 

^'••ni-ceu.^l^Ti.randlh^.mgrtcg.oab^ ' ' 
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